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o h Within the Sandhills of Nebraska, arcas where wind erosion

' 4 ¥

ﬁ 253 has destroverd the productivity of the rangeland are called "blow-
5 pas e}

outs' or "blown-dut land" (8). Interpretations of inagoary ob-

tained from the fBarth Resources Taechnology Satellite (ERTS~1) in-

63/43

dicate that blowouts in the Sandhills region can b2 identified
and located on the satellite imagery. Tn addition, it is pos-

‘sible to identify arcas where the vegetation cover has been ra-

cs5CL O8F

duced to a point where the sandy soills ars particularly suscoen-

tible to wind erosion.

1/ Published with the approval of the Director as papar No.

3853, Journal Series, Nebr. Agr. Expt. Sta.; research conduct-

USE OF ERTS~1 IMAGERY T0

EROSION HAZARD IN THE

'SANDHILLS OF NEBRASKA (Nebraska Umniv.)

$ 2d under NASA contract NAS 5-21756. Investigation results re-
% : leased according to NASA ERTS-1 Data User Investigation Publi-
-]

3 g cation and Information Release Policy in Weekly Government Ab-
[y J .

13 e 2' stracts as "Proposal to Evaluate the Use of ERTS-1 Imaqgﬁy in
= ‘ o

‘e o & ) , ) . . &

— oy m Mapping Soil and Range Resources in the Sandhills Regior” of
it ' )

i B =

;ig‘q g o Nebraska," NMASA-CR128412,

e ot U T

S o
2/ Research Agronomist, Univ. of Nebr. Conservation and Survey

Division, Ass't. Professor, and Professor of Agronomy, Uni-

versity of Nebraska, respectively.

“Made available under NASA sponsorship
in tfse interest of early and wide dis-
- semination of Fasth Resources Sufvey
. Program informatisn ang without liabifity
for any use made thereat,”




EEPROCUOLILI L OF THE
QRIGIVAL PAGE IS POOR

Blowouts are the result of wind orosion on an unstable land-
scape where the soils are verv sandy. Tnese areas crode because
the vegetation cover has been aestroyod by cattle trailing,'live—
stock concentration, or cultivation. J9nce the sand hogins to
erode, the blowout spreads as vegetaticon is further destroved
through undercutting, sandblasting, or burial. Frosion will con-
tinue until the area is restabilized by vaegetaticn.

Thousands of blowouts ranging in size from less than 2.5 to
mere than 125 acres (1 to more than 50 hectares) exist in the
Sandhills. These represent a significant loss of férage—produc—
ing land to the rdncher, particularly in areas whoere large num-—
hers of blowouts exist. In addition, areas of sovere wind ero-
sion are of concern to organizations such as the Natural Resour-—.
ces Districts, whose interests lie in improving the condition of
the soil resources.

The purpose of this study was to determine whether severe
wind erosion and wind erosion hazard could be assessed-by inter-

preting reflectance patterns on imagés produced by ERTS-1. If

i
i

areas could be located where wind erosion has been sgverc iﬁ the
past -- and where it may thus recur iﬁ the future ~J the:éﬁtire
region could be mapped and the trouble spots highliéhted. '&ﬁch
maps could prove valuable to nersons interested in maintaini&g
the range in its best pogssible condition.

The Sandhills, occupying the north central one-third of Ne-~
braska, consist of about 20,000 square miles (52}000 sguare kilo-

meters) ~f eolian fine sand blown into dunes that are now stabi-

lized {2). The most extensive soil in the area is Valentine fine



REPROU Oy OF THE
ORIGINAL PAGE IS POOR

sand (Typic Ustipsamment) that occupies more than 90% of the
area. Other soils include Elsmere (Aguic Haplustoll), Gannett
{(Tvpic Haplaguoll) and Loup'{Tfpic Haplaguoll) formed in fine
sand in the subirrigated vallevs, and Dunday (Entic Haplustoll)

and Anselmo (Typic Haplustoll) in the dry valleys,

Procedures used

fhe ERTS-1 multispectral scanner acquires inmages of the
sarth's surface in four wave length bands. Two of these, green
{MSS band 4) and red (M3S band 5), are in the visible portion of
the spectrum; the remaining two (MSS bands 6 and 7) are in the
near—-infrared. portion. Images are acgquired at l#-day 1ntervals
during each overpass of the satellite. Examination of iﬁages ac-
quired during different seasons in each of the wavelength bands
indicated MSS bhand 5 images obtained on May 14 and 153, 1973,
(1295-16564 and 1296-17023) were most suitable for identifying
blowouts in the Sandhills, Enlaréement of these images as posi-
tive prints with a scale of 1:250,000 permitted the idéntifica—
tion of blowouts as small as 2.5 acres (1 hectare). Conseguent-
ly, the distribution and freguency of blowouts were determined
by direct visual analysis.

Vegetative biomass was estimated during two different sea-
sens by measuring the optical density of imageﬁ prepared as posi-
tive transparenéies with a scale of 1:1,000,000, using arMacbeth
Transmission Densitometer, Series 100, and comparing the optical
density measurements with estimates of vegetative biomass at se-

lected sites in the field. Images acguired in MSS band 5 ¢on
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August 17 and 18, 1972, (1025-16554 and 1726-17012) as well as
those cobtained on May 14 and 15, 1973, woere used in making these

interpretations.

Results and discussicon

Blowouts are casily recognized on FRTS-1 images in MSS kand

5 obtained during May 1973. 4 major concentration of blowouts
within the Sandhills occurs between the Dismal and Middle Loup
rivers {fig. 1) in Hooker County, Nebraska (5). The blowouts
within this area are leocated not on the sparsely végetated "chop-
py" dunes, as might be expected, but rather within the Valentine-
Anselmo soil association (3). Here topography is relatively
gentle (fig. 2) and végetation is relatively dense up to the mar-
gins of the blowouts. The cause of the large number of blowouts
in this area where vegetation is generally dense 13 a matter of
speculation, but some evidence suggests that the blowouts were
the direct result of attempts by early settlers to cultivéte the
land.

| Passage of the Kinkaid Act in 1904 allowed settlers to claim
a full section —-- 640 acres (256 hectares ) -~ in the Sandhills.
By that time most of the valleys had already been claimed through
the Forest Lieu Act of 1897 (4). The remaining uvlands were
homesteaded and cultivated by the "Kinkaiders." Becagse of the
droughty so0il, most homesteaders did not last the required five
years but abandoned the land to larger ranchers from whom they
. had borrowed money. The cultivated fields, left bare when the

homesteaders abandoned the land, were susceptibie to wind erosion
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and the formation of blowouts. It is zrobable that cultivation
was.onco fairly extensive in places whev. blowouts are concen-
trated today. Although rangeland vegetation has become reestab-
lished in portions of the areas once cultivated, many of the
blowouts are locations where rangeland vegetation did not become
reastablished during the 65 vears since the cultivated fields-
were abandoned. This distribution of blawouts emphaéizes the
fragile nature of the Sandhills rangeland and the importance of
controlling wind erosion within the region.

To illustrate how areas of severe wind erosion are inter-
preted from ERTS-1 imagery, the frequencies of blowouts were
plotted by township -~- 36 sqﬁare miles (94 sguare kilometers) --
within the Upper Loup Naﬁural Resources District_(fig. 3}. The
resulting map delineates areas where blowouts are present at
rates of 20 or less, 21-35, or 36 or more per township..- This
map pinpoints problem areas and shows where efforts need to be
concentrated to stabilize the rangeland. It would be difficult
to construct this map entirely from fieldlobservations because
of the large area inveolved and the relatiﬁely few roads within
the region. Using ERTS-1 imagery, however, the authors were able
to complete the map in a few days.

The pinpointing of locations of overgrazed or burned areas
{(6) with the potential for severe wind erosion is also of consi-
~dérable importance for the management of rangeland within the
sandhills. The production of a complete field inventory of vege-
tative biomass of the rangeland within the Sandhills would be

difficult and costly. However, optical density measurements of
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positive transparencies of ERTS-1 imagus provided an estimate of
such vegetative biomass. Areas with lcess than 10% vegetation
cover are considered to be in immediate danger from wind erosion
(7).

Portions of the Upper Loun Natural Resourcsas District where
the vegetation was reduced to this level in August 1972 and May
1973 are shown in figure 4. Areas that did not xecover to more:
than 10% vegetative cover by mid-May 1973 are ?otentially hazard-
ous in terms of wind erosion. Multiseasonal monitoring permitted

identification of areas of greatest potential erosion hazard.

Fall evaluation of vegetétion cover would have indicated a much
larger area of potential erosion. Lack of vegetative growth dur-
ing both the fall and following spring suggested a persisfent
lack of végetation cover and high wind-erosion hazard. The re-
duction of vegetation cover to such low levels may have occcurred
through fires or through overgrazing. DBurzlatf (1) reported that
even the Choppy Sandhill range site —-_the least productive of
three Sandhills range sites he described -- had 62.5% of its
ground cover as live vegetation when it was in good to excellent
condition. The map shown in figure 3 pinpoints areas where the
range is in poor condition and where additional blowouts will

probably form if control measures are not applied.

Conclusions

In this study it was possible to interpret ERTS-1 imagery
acquired in MSS band 5 (visible red) in May 1973 to assess the

distribution and frequency of blowouts within the Sandhills



region. These interpretations were facilitated through the use'
of positive imagery enlarged to a scalc »f 1:250,000. In addi-
tion, measurement of the détiéal density of positive transparen-
cies from MS8S band 5 with a scale of 1:1,000,000 acguired bf
ERTS-1 in August 1972 and May 1973 permitted the interpretation
of broad levels of vegetative bilomass and the idontification of
areas of potential wind~erosion hazard. Maps showing severe
wind erosion and notential wind-erosion hazard are Valdable tools
for planning management practices to keep Sandhills rangeland in

good condition.
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Figure 1,

A portion of an ERTS-1 scene acquired in MSS band 5

on May 14, 1973, showing blowouts in Hooker County in
the Sandhills of Nebraska; some of the larger blowouts
shown cover 75 acres (30 hectares). The Diémal River
(south) and the Middle Loup River (north) are visible
on the image. Size relationships can be seen by com-
paring the size of the blowouts to the dark circular
area in the upper right of the image. The dark circu-
lar area is irrigated by a center pivot irrigation sy-

stem and occupies about 135 A (54 hectares).



Figure 2. A view of the area shown in figure 1, just north of

the Dismal River. Altitude of the aircraft is L. i0/0:0

ft. (300 m).
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Figure 3.

A map showing the location of areas of severe wind

erosion in the Upper Loup Natural Rescurces District

in the Sandhills of Nebraska. The blowouts counted

were 2.5 to 125 acres (1 to 50 hectares) in size.
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Figure 4. A map showing areas in the Upper Loup Natural Resour-
ces District where vegetative biomass is so sparse

that wind erosicn is apt to occur.
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